Attorney Docket No. 5603.02 
Express Mail No.EL759301061 



CORRUGATED PIPE CONNECTION JOINT 

The present application claims priority from United States Provisional 
Application Serial Number 60/177,162, filed on January 20, 2000. The 
contents of that Provisional Application are hereby incorporated by reference 
as though fully set forth herein. 

Field of the Invention 

The instant invention relates to corrugated pipe systems, and more 
particularly to a structure for use in joining sections of corrugated pipe. 

Background of the Invention 

Corrugated pipe is used for many purposes, such as for public utilities 
reasons, including the transport of water, waste and other materials. In the 
installation of corrugated pipe, several sections of pipe are fitted together to 
the desired length using a pipe connection joint. Problems arise when the pipe 
connection joint is not relatively watertight, does not allow some longitudinal 
offset between adjacent sections for applications in which the length of pipe is 
not completely straight, is not easily used, and cannot be easily fabricated at 
the construction site. Existing pipe connection joints are relatively effective, 
but are subject to the above-mentioned problems. 

It is with respect to these considerations and other background 
information relative to prior art pipe connectors that the significant 
improvements of the present invention have evolved. 

Summary of the Invention 
The present invention, in general terms, concerns a corrugated pipe 
connection joint that is substantially leak-proof, and is convenient to construct 
and use. The present invention includes a corrugated pipe connection joint 
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structure for joining two sections of corrugated pipe each having a bell-formed 
end, a connector insert defining opposing ends and a push-ring, and at least 
one gasket positioned on at least one of the opposing ends of the connector 
insert wherein the opposing ends of the connector insert are each positioned in 

5 a bell-formed end of a pipe section, with the corresponding at least one gasket 
forming a seal therebetween. 

The present invention further includes a corrugated pipe connector 
insert including a pair of opposing ends, each capable of fitting into a bell- 
formed end on a section of pipe in which the bell-formed ends have an inner 

10 diameter greater than an outer diameter of the opposing ends of the insert, at 
least one gasket positioned on at least one of the opposing ends having an 
outer diameter greater than inner diameter of the bell-formed ends, and a 
push-ring disposed between the opposing ends having an outer diameter 
substantially equal to an outer diameter of the bell formed ends. 

15 The present invention also includes a method for joining two 

corrugated pipe sections including the steps of bell-forming at least one end of 
a first corrugated pipe section and at least one end of a second corrugated pipe 
section, reducing corrugations at the bell-formed ends of the first and second 
corrugated pipe sections, inserting a connector insert having a first end and a 

20 second end into the first and second bell-formed ends of the corrugated pipe 
sections, respectively. 

The present invention advantageously provides a corrugated pipe 
connection joint and method for connecting two pieces of corrugated pipe, 
which is relatively watertight, allows for longitudinal offset between adjacent 

25 sections and is easily fabricated at the construction site. 

The foregoing and other features, utilities and advantages of the 
invention will be apparent from the following more particular description of 
preferred embodiments of the invention as illustrated in the accompanying 
drawings and defined in the appended claims. 
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Brief Description of the Drawings 

Fig. 1 is a side elevation view of two adjacent corrugated pipe sections 
joined by a connector insert, forming the joint structure of the present 
invention. 

5 Fig. 1 A is a partial section taken through line I of Fig. 1 showing two 

adjacent corrugated pipe sections connected by a pipe connection joint 
according to the present invention having bell-formed ends joined by a first 
embodiment of a connector insert having flanges, a push-ring and two gaskets. 
Fig. 2 is a perspective view of a corrugated pipe section having bell- 
10 formed ends and showing one standard corrugation and several reduced 

corrugations. A number of the corrugations have not been shown to identify 
the bell-formed end more clearly. 

Fig. 2A is a partial section taken through line II of Fig. 2 showing one 
bell-formed end of one of the adjacent pipe sections shown in Figs. 1 and 1 A. 
15 Fig. 3 is a side elevation view of the connector insert shown in Fig. 1 A. 

Fig. 4 is a perspective view of the connector insert shown in Figs. 1A 

and 3. 

Fig. 5 is a partial section taken through line I of Fig. 1 showing two 
adjacent corrugated pipe sections connected by a pipe connection joint 
20 according to the present invention having bell-formed ends joined by a second 
embodiment of the connector insert having a smooth outer diameter, four 
gaskets and a push-ring. 

Fig. 6 is a partial section of the connector insert shown in Fig. 5. 

25 Detailed Description of Preferred Embodiments 

Corrugated pipe connection joints are used to connect sections of 
corrugated pipe during installation. Corrugated pipe is used for many 
purposes, generally including, but not limited to, public utilities uses. These 
uses generally require long lengths of corrugated pipe, sometimes extending 

30 for very long distances. Unfortunately, however, corrugated pipe is typically 
made in sections of approximately fifty feet due to both production and 
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transport limitations. Therefore, installation of corrugated pipe often requires 
several sections to be connected together. Pipe connection joints are used to 
connect these relatively short sections of corrugated pipe to create longer, 
continuous sections suitable for common applications and uses. 
5 Corrugated pipe is well known in the art, and is made of an inner wall 

and an outer wall. The inner wall is smooth, and defines an inner diameter. 
The outer wall is corrugated, and defines an outer diameter. The corrugated 
outer wall can have spiral corrugations, which is one continuous corrugation 
spiraling around the outside of the inner wall along the length of a pipe 
10 section, or concentric ring corrugation, where each corrugation is formed by a 
separate ring formed around the outside of the inner wall. Corrugated pipe of 
this type is typically made of polyvinylchloride (PVC), high-density 
polyethylene (HDPE), acrylonitrile/butadiene/styrene terpolymer (ABS) or any 
other such material having the characteristics as described below and suitable 
15 for the intended use. The materials and construction of corrugated pipe are 
generally known to those skilled in the art. 

The examples herein are described using a pipe made with concentric 
ring corrugations, but could be used equally with a pipe made with spiral ring 
corrugations. Also, while the examples set forth herein are for corrugated 
20 pipe of relatively large size (inside diameters of between 23.5 inches and 35.5 
inches, commonly referred to in the industry as 24 inch and 36 inch pipe, 
respectively), this invention is contemplated for use in corrugated pipe having 
larger and smaller diameters. 

Referring first to Fig. 1, two standard corrugated pipe sections 11 are 
25 shown joined together by a pipe joint connection according to the present 
invention. This pipe connection joint is virtually seamless in that the outer 
diameter of the connector insert 12 is substantially equal to the outer diameter 
of the corrugated pipe sections 11. This particular joint resists disconnection 
well, creates a good seal and is easy to fabricate because of the structure of the 
30 connector insert 12 and the method of forming the joint, both of which will be 
described in more detail below. 

4 
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Fig. 1A is a section taken through line I of Fig. 1 which shows a pipe 
connection joint 10 according to the present invention joining two adjacent 
standard pipe sections 11. The pipe connection joint 10 preferably includes 
opposing bell-formed ends 14, a connector insert 12, and at least one gasket 

5 18. The standard pipe sections 1 1 have an inner diameter of D : and an outer 
diameter of D y . The critical dimensions in a pipe connection joint 10 are its 
outer diameter, D 0 , and its inner diameter, D c . The outer diameter, D 0 , of the 
pipe connection joint 10 should preferably be substantially the same 
dimension as the outer diameter D y of the standard pipe sections 11, with 

10 acceptable variations being up to about 0.5 inches larger than the outer 

diameter, D y , of the standard pipe sections 11 (larger variations are possible 
but generally not acceptable in the industry). This keeps the pipe connection 
joint 10 from protruding outwardly excessively. 

This is particularly important where the newly jointed pipe is being 

15 used in "slip-lining" applications. Slip-lining is a process in which new pipe 
is used as a liner for older pre-existing pipe and is effectively pushed into 
place from one end of the older host pipe. In slip-lining applications it is 
important that the outer diameter of the joint 10 does not exceed the outer 
diameter of the pipe sections D y so that the new pipe does not snag, or those 

20 incidences are significantly reduced, on the pre-existing host pipe as it is 

inserted into place. It is also important that the contact between bell-formed 
ends 14 and the connector insert 12 (described in more detail below) is strong 
enough to support the force associated with pushing a large number of pipe 
sections into a host pipe. Preferably, the inner diameter of the pipe joint, D c , 

25 should be approximately the same as the inner diameter, D 1? of the standard 
pipe section 11, so as to minimize impedance of the material flowing through 
connected standard pipe sections. 

The pipe connection joint structure includes a bell-formed end 14 as 
shown in Fig. 2 on each adjacent end of the standard pipe sections 1 1 to be 

30 connected. Fig. 2 shows only a portion of the corrugations present on the 
standard corrugated pipe sections 11 solely for purposes of clarity. 
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The bell-formed end 14 is formed by heating the end of the pipe until 
the material of the pipe is pliable and able to be expanded around a mold or 
insert of the desired size to increase the inner diameter from Di to D b . A 
suitable time and temperature for such a process is about 400 °F for about five 

5 minutes. After cooling, the bell-formed end 14 retains its new shape and 
regains substantially all of its original material characteristics. The inner 
diameter D b of the bell-formed section 14, or end, can be anywhere from 
approximately two to three inches greater than the inner diameter D, of the 
standard pipe section. The bell-formed section 14 on each end of adjacent 

10 pipe sections 11 to be connected is preferably approximately two to five 
inches in length or about V4 the length of the connector insert 12. 

The corrugations are then reduced, either by bending, removing (at 
least partially) or otherwise deforming, to maintain an outer diameter D 0 
substantially the same as the outer diameter D y of the standard pipe section 

15 (See Figs. 2 and 2 A). This reduction is preferably achieved by heating the 

outer corrugations and forcing a mold (not shown) having an inner diameter of 
at least approximately D y over the pliable corrugations to bend the 
corrugations over as shown in Figs. 1, 1 A, 2 and 2A as reference number 16. 
A suitable time and temperature for such a process is about 400 °F for about 

20 five minutes. After cooling, the reduced corrugations 16 retain their new 
shape and regain substantially all of their original material characteristics. 
This corrugation-deforming step can be done before, concurrently with, or 
after the respective end 14 has been expanded in the bell-forming step. Both 
the bell-forming and corrugation reducing steps can easily take place at the 

25 job site or where the pipe is manufactured. 

The pipe connection joint 10 also includes a connector insert 12, which 
enables the two bell-formed ends 14 of the corrugated pipe sections 11 to be 
connected together. Fig. 3 shows a side elevation view of a first embodiment 
of a connector insert 12 in accordance with the present invention. Fig. 4 

30 shows a perspective view of the same first embodiment. 
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Referring to Figs. 3 and 4, the connector insert 12 is generally tubular 
in shape. The connector insert 12 preferably has at least one flange 22, at 
least one gasket 18 and a push-ring 20 located near the length-wise midpoint 
of the insert 12 defining a pair of opposing ends. The connector insert 12 has 

5 in inner diameter, D c , which is preferably substantially equal to the inner 
diameter of the pipe sections, D H and an outer diameter, D s , which is 
substantially equal to, and preferably just less than the inner diameter of the 
bell-formed end, D b (See Fig. 1 A). The inner surface of the connector insert 
12 is generally smooth, and the outer surface defines at least one flange 22 on 

10 either end, preferably concentrically positioned, and at spaced-apart intervals 
if more than one flange 22 is present. The outer diameter, D s , of the connector 
insert 12 is measured at the outermost point of the flange(s) 22. The flange(s) 
22, or rib(s), can be continuous or sectioned. As shown in Fig. 3, there are 
four equally-spaced flanges 22 on either end of the connector insert, with a 

15 gasket retaining channel 19 formed between each adjacent pair of flanges 22. 
At least one annular rubber or elastomer gasket 18 is preferably 
positioned around the connector insert 12, preferably positioned in a channel 
19 to be held in place by the adjacent flanges 22. More preferably, at least 
two gaskets 18 are positioned around the connector insert 12, one on each 

20 opposing end of the connector insert 12. More than one gasket 18 on either 
end can be used, if desired, for a particular application in which water 
tightness is of critical importance. 

The gaskets 18 are sized to fit snugly against the connector insert 12. 
The gaskets 18 are preferably located proximate to the flange(s) 22 and are 

25 held in place during insertion and retraction of the connector insert 12 into the 
corrugated pipe sections 11 by the flange(s) 22. The gaskets 18, when 
positioned on the connector insert 12, have an outside diameter of 
approximately 0,25 inches greater than D s , resulting in an outer diameter 
greater than D b , such that the gaskets 18 are compressed when the connector 

30 insert 12 is positioned in the bell-formed end 14 of the pipe section 11, as 
described in greater detail below. The compression of the gaskets 18 creates 
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the seal between the corrugated pipe sections and the connector insert 12 and 
further provides an increased level of friction. This increased level of friction 
increases the strength of the joint 10 and keeps the joint from separating 
during use. 

5 A push-ring 20 is formed at about the length-wise midpoint of the 

connector insert 12, and is an annular flange that preferably extends at right 
angles to the connector insert 12. The outer diameter of the push-ring 20 is at 
a maximum preferably substantially equal to the outer diameter, D y , of the 
standard pipe section, and outer diameter, D 0 , of the conformed corrugations 

10 on the bell-formed end. In other words, the length the push-ring 20 extends 
radially from D c is the difference between D y and D t . The diameter of the 
push-ring 20 is also preferably about one inch greater than D s . The minimum 
diameter of the push-ring 20 is between D b and D y , so that the outer perimeter 
of the bell-formed end 14 can contact the push-ring 20. The push-ring 20 is 

15 preferably integrally formed on the connector insert 12 but may also be a 

separate ring securely attached around the outside of the connector insert 12. 
As described below, it can also be one corrugation not reduced by the steps 
indicated above. 

When connected to the bell-formed ends 14, the push-ring contacts with 
20 the external rim 24 of the bell-formed end. The strength of the joint at the 
contact between the external rim 24 and the push-ring 20 is particularly 
important when being used for the slip-lining applications described above. 
Therefore, the thickness of the push-ring 20 typically ranges from about 0.25 
inches to about 0.5 inches or more as needed for particularly long slip-lining 
25 applications. 

The connector insert 12 has a pair of opposing ends, which extend 
axially outward to either side of the push-ring 20 a sufficient distance to reach 
the beginning of each bell-formed section 14 of the pipe sections 11 to be 
connected. 

30 The connector insert 12 is preferably a thermoplastic or polymer 

material, such as HDPE, PVC or any other suitable material sufficient to 
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perform the function as described herein, which anyone of ordinary skill in the 
art would know. The material that the connector insert 12 is made of is not 
critical to the invention so long as the material has sufficient qualities to 
perform in the uses described herein. The connector insert 12 is preferably 

5 prefabricated to have the structure described above. The connector insert 12 
may be machined, molded, or cast of a suitable material with properties 
sufficient to withstand the use as described herein. In emergency situations 
where prefabricated connector inserts 12 are not readily available, or in 
situations in which a tight seal is not a concern, a small section of standard 

10 corrugated pipe may be modified to act as a connector insert 12. In this 

situation, the flanges may be formed by shaving down, cutting, or otherwise 
removing the corrugations of the standard corrugated pipe. A corrugation, 
which is not reduced, may act as the push-ring 20 in this situation. 

In the operation of forming the pipe joint connection 10 of the present 

15 invention, a bell-formed end 14 is first formed on the adjacent ends of two 
pipe sections 1 1 to be connected together. The corrugations on each bell- 
formed end 14 are then reduced in height to have the same outer diameter D 0 
as the outer diameter of the standard pipe section D y . This step can occur 
before, concurrently with, or after the bell-formed ends 14 are made as 

20 previously discussed above. A connector insert 12 is then provided, having 
the requisite retaining flange(s) 22 for the gasket(s) 18, and the push-ring 20. 

At least one gasket 18 is then circumferentially positioned over each 
end of the connector insert 12, and held in place by respective positioning 
flanges 22. The first end of the connector insert 12 is then inserted into one of 

25 the bell-formed ends 14 until the outer rim 24 of the bell-formed end engages 
the push-ring 20 (See Fig. 1A). At this point, the first end of the connector 
insert 12 is adjacent to the end of the bell-formed end section of the pipe 24, 
and the gasket 18 forms a seal between the outer surface of the connector 
insert 12 and the inner surface of the bell-formed end 14. The second end of 

30 the connector insert 12 is then inserted into the other bell-formed end 14, with 
the connector insert 12 held in place by the push-ring 20. The connector 
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insert 12 is pushed into the bell-formed end 14, or the other bell-formed end 
14 is pushed over the second end of the connector insert 12, until the outer rim 
24 of the other bell-formed end engages the push-ring 20. The second end of 
the connector insert 12 is also adjacent to the end 24 of the other bell-formed 
5 end section of the pipe 11. The pipe joint connection 10 is now formed, and 
the two sections of corrugated pipe 11 are connected together {See Fig. 1A) in 
a sealed manner. As described above, the seals formed by the gaskets 18 also 
help keep the joint 10 from separating under normal use. This resistance to 
separation is created by the friction of the gaskets 18 on the connector insert 
10 12 and the pipe sections as well as the tight press-fit arrangement. 

The advantages of this joint structure are many. A primary benefit is 
that the joint structure can be made in the field at the construction site using 
typical tools normally available, or easily acquired. The connector insert 12 
can be prefabricated or in emergent situations, constructed as needed. 
15 The joint structure can also be taken apart for maintenance or 

disassembly, and put back together relatively easily by generally reversing the 
steps set forth above. 

In addition, the corrugated pipe joint structure allows some 
longitudinal offset deflection between adjacent pipe sections, depending on 
20 the length of the connector insert 12 positioned in the respective bell-formed 
end 14. The pipe sections are offset with respect to the connector insert 12 by 
angling the pipe section relative to the connector insert to the extent allowed 
by the gasket compressibility. Some bending due to flexibility of the pipe 
sections and the connector insert can also occur. Shorter connector inserts 12 
25 allow for greater flexibility in the pipe connection joint 10. The shorter the 
pipe section, the more offset angles can be formed between pipe sections in a 
given overall length, thus minimizing the radius of curvature allowed by the 
jointed pipe structure. 

For the above embodiment shown in Figs. 1A, 3 and 4, the following 
30 dimensions, in inches, are typical but not exclusive: 
D x = 23.5 +/- 0.05 
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D y = 


25.6 


+/- 


0.04 


D b = 


24.6 


+/- 


0.05 


D,= 


23.5 


+/- 


0.05 


D s = 


24.5 


+/- 


0.05 


D G = 


25.6 


+/- 


0.05 



Figs. 5 and 6 show an alternative embodiment similar to that described 
above. The bell-formed ends 14 and reduced corrugations 16, with diameter 
dimensions D u D y , D b , and D 0 are similar to that described above. The 

10 connector insert 12 in this embodiment also is similar to that described above, 
in that it is generally tubular in shape, and has a smooth-walled inner diameter 
D c , and a push-ring 20. The differences, however, are that the outer surface of 
this connector insert 12 is relatively smooth and has at least one annular 
groove (not shown) on either end for receiving and retaining a gasket 18 

15 therein. The outer surface has an outer diameter dimension of D t , which is 
less than the inner diameter of the bell-formed end 14. Each gasket 18, which 
could be an O-ring in this embodiment, has a thickness so that when 
positioned in its respective annular groove, it preferably is compressed 
between the inner wall of the bell-formed end 14 and the connector insert 12 

20 forming a tight seal. Again, this compression also increases the level of 
friction between the bell-formed end and the connector insert thereby 
increasing the strength of the overall joint 10 and keeping the joint from 
separating during use. 

The method of forming the joint 10 is similar to that described with 

25 respect to the first embodiment, except that the connector insert 12 does not 
have to have the positioning flange(s) 22 for holding the gasket(s) 18, but 
instead utilizes annular grooves for positioning the gasket(s) 18. 

Presently preferred embodiments of the present invention and many of 
its improvements have been described with a degree of particularity. The 

30 previous description is of preferred examples for implementing the invention, 
and the scope of the invention should not necessarily be limited by this 
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description. The scope of the present invention is defined by the scope of the 
following claims. 



a 

si 
m 
m 

u 

ry 



o 

ru 
a 
a 



12 



